Keywords: operating reserve, commitment-based security model, reserve market-based security model, unit commitment, Qlearning In Japan, retail of electric power to consumers using electric above 50 kW was deregulated, and Power Producers and Suppliers (PPS) came in to this business.
Fig. 1. Simulation model
The result of profit of utility is shown on Fig. 2 . From this result, we found out that the profit of utility in RMSM will be lower than the profit in CSM when there are large number of new comers.
Next, the result of TC is shown on Fig. 3 . In this paper, TC is defined as the sum of EC and RC. Where EC is the total cost for purchasing energy for the deregulated consumers and RC is the total cost for purchasing operating reserve for ISO. From this result, TC of CSM is lower than TC of RMSM when the number of new comers is given. Also, the difference between 2 models becomes smaller as the number of new comers increase, but the TC of RMSM has never became lower than TC of CSM. In this paper, we assume 2 models for securing reserve capacity. One is "Commitment-based Security Model" and the other is "Reserve Market-based Security Model". In Commitment-based security model, ISO commits procurement of reserve energy to a particular generation company. Meanwhile, in Reserve market-based security model, ISO procures reserve energy through reserve market. The main object of this research is to investigate which model will be preferable for the viewpoint of consumer's cost. To compare these models, two things are considered in this paper. One is bidding behavior of agents which bids to energy market and reserve market. To consider this, Q-Learning of multi-agent model is used. Also, the Unit Commitment (UC) is considered to calculate generation cost. This is to calculate the cost for securing reserve power more precisely.
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